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■S- ^-#7l^ofl ^^tb (Transmission line)^- ^ sJW ( capaci tor )1- °l-§-^H 

°H ^i^^o] ^i^(TRL); ^ 3<H-£ - 7 fl a] ^ofl ^^sjji, #7] ^^^q- 

(IN) * #^#^r(0UT) Al-ol^ <£;g£]c^ Aj- 7 j >i^^i(TRL)4 'glS ^sflAl^^i- -g-_ 

-£ 6 

3f\ €3, ^i^^ (Transmission), -g^^y 
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t 

^ {LAMINATED LOW PASS FILTER} 

£ l-£ ^Hfl^l ^ s.]^- A>Al£olcf. 

£ 3a,3b^ ^efl^ ^« ^ ^e^ ^ 7 }3\S-5L°]z)- . 

£ 7£r *fl2 -^Al^o]] ttj-^ X\Q3 ^E^ aJ^L^g. ^o]^ AVAl^ojcf 

51 8a,8b^r tflt!: 3fl€ <^li=olt}-. 

-£ 9a,9b^r ^ofl 4^ *| ^ ^ -g-7>S] t}. 

-£ 10^ x\<* -f^ ^e^ jl^ neflsolcf. 

IN : ^ 0 ^*i^ OUT : ^ 
G : ^ ^^1^^- LY1 : *)]1 
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LY2 : *||2 -fr*i^# 

LG1 : *fll 

LG3 : *fl3 ^*]^ 

CE1 : *fll CE2 : *fl2 -§-^^^- 

GE1 : 4l ^*l#^r GE2 : XI 2 3*1*1^- 

GE3 : *\)3 

<20> ^ ^cg-g. ^ ^^6j) 0_5L, ^-§1 Cf^7l^;ofl ig ^ ^- 

(Transmission line)*}- ^sfl^l^* °l-§-§>^ ^^Ml ^^t^i , ^s\-7} 7}±§-s}jL, 5E*V 
^ v< a^( insert ion loss)* 7fl^ ^ ^« -^4 ^E^l ^-fV 3 0 lcf. 

<2i> ^tiV^^s., ^EKLow Pass Filter)^ ^ ^^^a] a^eAo^ 1;^^.*!: 

^^eH^(Spurious)>4 ^^^r(Harmonics)*- ^^l*>7l Aj-g-squ^ o] ^c* ^.jq. 

3fe A o V 7l t> Al^Bflcfl *\QS\o] ±.%S>\ ^Sj-^ o^o] s]uV tfl<3 f S ^AlA]Jr cr^ 



^a}: 2003/11/18 

LY3 : m -R-^X1# 
LG2 : A2 ^}%- 
TRL : ^^^1 
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<22> O]^*]. ^ 5]Ei^ Al^l- S%V^ ^Cfl^oll cfl*V ^ tiVAf^ ^ 

^-§-5)^ -SL^tt A>o o ^ uV^^ajo^ 

<23> o]2f ^ ^<*j -f-^ ^]^r 7fl«±7}f o]-g-*V o]^^^ ^ olji, ^ 4^ 7^0] 

^■S)- Jl^ofl tr}-E}- ^*§5\-7} a-]^ #4 i£b}7} A>-g-^Cf. 

<24> £ ^afloj ^Ctf -f-4 Sg&\2\ S^^. A>Al£olcj-. 

<25> £ lofl JEA^ ti>$f ^-O], ^gflcq 3^ ^ ^ ^Ei(10)^ Cfl^ AfZ^Aj-o} o.^jy.g} 
(10A)^S ol^O^^)^ ( ol o_^l«-^( 10A) o} ^ ^J^Tg ^'^0.^0^ ojSxj 

^•(EIN), #3#^-(E0UT) ^ ^*1#^-(EGH AA , 

<26> se^v, a^ <^^Al7l7l ^ al^#(NC:Not Connect ed)^(ENC)<>] ^^s]^ & 

cf. ZLS^jl, S^oflfe slaIs}*! -fr^l AVtL ui ^^is ^^l^^-ol ^3 

<H SlSLv], ^7} -fi-^sfl-g-^o} ^^ofl^ H^iLS. ^^-sl ^l^(EG) ^ 

<27> £ 2 ^r #£fl^l *\^*§ #4 ^E^ A>A] £ olcf. 
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£ 2-fr , #5fl<5} ^Ei^ ^Hf^(LYl), f^#(LY3) g ^#(LY5) 

zJ-zHlfe- ^1^12 g *fl3 ^*]*1^-(G1,G2 ( G3)°1 oija, #7} (LY1) 4 

(LY3) A>ol^ f,(LY2)^l^ T^^f-J^E^ ol^H^l- %^-8\7] ^1,^)2 
(PLl,PL2)ol *§*as)o] ^ ^. 7] ^^>f,(LY3)3f ^«.^(LY5) A}o)cq ^( L Y4Hj^r 

A^A^l^] ^sflAl^^ ^^^7i ^- 7 ] ^^1^^-(G2)^^ a\o]*\] f§ 



<29> ^-71 ^11,^12 ^^i^EKPLl.PI^) AA^r ^ 7fl^ ^ofl ^ ,33^. -o] 

A M-^d^^- ^ (MEANDER) ^^(EIN) % #^ ^(EOUTHl AA <3 

^5]^ ^^£)JL, ZL^Jl, #71 *fll, ^2, *fl3 Ti^A]^ 5flH(PCl, PC2, PC3)£r %7\ ^A 
^i^-(G22f G3M}oH] ^BflAjEi^s. ^^Vx}. afli ^5 ^^^^^^^(pcioq- PC4) 

^14^*1 *1)5 7l3flAl^^3i]^(pc3S]- PC4)A>olofl ^JxflAjBi^i- ^12 ?\AAQ^AQ 

(PC2)-£r ^14 7l3flAlEii5 1 ]Ei(pC4)A>olo 1 l Tj^^Q^M. 
<30> o]Q\- Tjro], ^Hflo^ x^^tg ^ ^3).^^- ^ 77 fl ^r:o} ^S^o] |^}u) , o)^i£ ±i 

A^^ A i?]*H £ l°fl -£^1^ «>sf ^-^1(10A)£] 

fl^^(NC)^l^-(ENC)ol ^^l-Tfl 

<31> £ 3a, 3b^ ^Sfl^ T^cd -f-34 S.7l-2]S£o)cf. 
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<32> £ 3a,3b^l SL^s) wV2f ^-o], ^Bflo] ^ ^eKLow Pass Filter)^ ^^^a}, ^ 

^ — — ^(Lumped Element)*- °l-§-tr ^e^Low Pass Filter)^, 5. 3a Q^^^ 

(INHH (OUT) AS. 91^^^(11,12)7} M^i, #7] ^1^^^(L1,L2)^ 

«*1M 3*13. ^3flAl^^(ci,C2)S o] =-^^]cf. 

<33> o) 7 }*\, -f-# 2*r ^ 3*V ^^1] (Harmonic Suppression)* ^-tflsj- 5> 7 1 5. 3a<Hl 

sj^s. t^^v S. 3b<Hl 51*1^ 5L 3b^r £ 22] ^7]-S|S.£o)cf . 

<34> £ 3b°lH, Ll^r S. 2^ *fll tl^€^3fl€(PLl)^, L2^ £ 2^ *fl2 €^^€(PL2)^| 4 

Zf «fl^Jl, Cl^T -£ 2S] *fll ^5flAl^^SflEi(p L l)a!|- ^^l^^-(G2)A>Ol^ ^sflAlEl^oll ^ 

£\JL, C2^ S 2^ 7)$\*]m.^$\Q(PC2)2} ^^1^^-(G2) a>o]o) ^sflAl^^ofl sfl^-s]^, 
C3^r £ 2$) m ^m^^fl€(PC3)4 ^*1^(G3) AVojo^ ^jfflAl^^ofl *fltg-^j7 ( C4^ £ 

2^ Xfl4 ^SflAjBi^TzflEKp^)^ p C2 A}ojo} ^sflAl^^oH Z^Z)- *fl^4. ZLE)jI, C5^ £ 2 

^ *fl5 ^sflAlEHi3ij|Bi(pc5), ^15 ^sfl^€^4€(PC5)3f ^13 ^sllA]Ei^3i|]ii(PC3), ZL^JL 

<35> o]sq- ^-Ol o|=^^l ^o} ^cd ^€^1^, Aj-7] ^1,^2 ^ ^ ^isfl ^ (PL1 , PL2)^r *| 

<yc|^i(L)l- ^11 tfl^l *)}5 ^^^^^^^(pci-pcs)^ -f- 
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< 37 > E 4 ^ cflBt 3GHziL^ ^ ^sfAl^liE^ cfl^ -t^o.^, £ 4°IH 

3^0=1^ -f-3HH3(S21)£r 3.5GHz^M tflsf 0.4dB^£olj L) a>A>m^ (S11) o_ 3 0Gliz7p ]. 

<38> O^H, 5]^cfl<^^ ^3)-^( S 21)-a- l&f;}^ ^t^o^ 7] 2) OdB°fl -f^tb 53 °1 

.31, 5E*V wl^^CSll)^- ^l^H ^£1^ dBiicf -f^*l 53olc}.. 

<40> a*}-, ^Eflo^ ^c* ^.^ ^i}oS\ ^^7} o]^ji ^ 

^(Transmission line)^- t^a]^* 0 l-§-£r^ ^*r^l aj^§ ^El# 
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<47> -g- ^y]^ o.s. 

<49> Aj-7] ^ 2 -H-^^l# ^ofl ^3 o.£^~6\] %<%g\5L, #7] afl 1 A\o)o\) 
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<so> St}-, #7j -g-^^gr ^"71 afll -R-^Sfl^ *>-^-ofl ^2 *fll -g-^ ^ 

°1 3^r€ -g-^^, ^7l ^13 -fj-#*ll# ^ ^ofl ^71 # 
<53> ^. igj-rgofl ^V S ^ JE^o^ O.S ^°a*l 7>^1 ^^iLil"^: ^^*V ^S. 

<55> £ 51- %2it}T&, -f-JZf ^(40)^7 tflf* A>ZV^^ 3l^^o] cf^ 

7l#^ -^^l^UOA^iiL, ^-71 ^311-^(40A)^ ^ ^°\)^ 4^0} 
^ ^4 ^^(IN), #^^(0UT) ^ ^^l^i^-(G)ol z|z| ^^s]ol o|cf. 

<56> ^. ^ 0} 3^ 7-1 ^E^ -fj-^f^l ^#5]^ ol^o^^jT, ^ «- ^ofl ol 

nV ^A^ S>]«.o] #a^q-(0UT)O.S. #^<5Rr 7i« ^1 -f^^ofl 
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#^#^-(0UT) AVol^l cg^^ ^I^i7^J CTRL) 4, *M-£ $r 7fl^ #ofl ^ ^ ZL , 

A oM «a^^(IN) £ (OUT) A>ol^ o^sH a o v 71 ^^(TRL)^ ^JL ^sflAl^i 

<57> ^7] -g-ig^^g. - SUrtfl, £ ^ofl .g.et^cq cflS^<?] 

<58> £ 6-^ ^ *fil ^*HH ^ a^^-g. ^.O]^ AfAl^olrq- 

<59> £ 6-g- , -g^ ^E^l^, Aj- 7l ^oM *fil -fr^l^ 

(LY1) 3#€ *fl2 -^-^1^1#(LY2)^ ^^ji, s&7) ^^(INH ^#0] o^^^ ^fli 

-8-^ ^(CEl)s]-, ^71 ^12 ^*fi#(LY2) ^13 -f}-*l*l]#(LY3Hl ^^s]Jl, # 

7l *fll -g-^^CCEl)^ A>o]oH 4^0} 1^(01- ^^^H, <#7] #^ # ^ ( OUT ) ^ 

^2 -g-^^-(CE2)-g- i^-*Vcf. 

< 60 > gc# f # 7 ) 3^ ^ 7^11 ^xl^CGEl), *1]2 ^^]^^-(GE2) * ^13 

^*]#^-(GE3)-i- 5 t^-^ c11> at- 71 ^ ^l^(GEl)^ ^-71 -^-^^^(LYi)^ ^tLofl 
*fll ^*1#(LG1)^ tH^ofl S-l^ 
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^^l^^-(G)^- ^^jl, #7l A2 ^*l*l^-(GE2)£r #7l ^-^^^( LY i)4 42 ^*flf^ 
(LY2) a\o}6\) 42 ^^1#(LG2)^ W^ofl ^£l°i &)^9] ^^]^^(G)^ <g?J£H , 

zlsIji, #7l 43 ^*l^(GE3)£r #7l 43 -a-^^l^(LY3)^l *H*-ofl ^3 3*1^(LG3) 

<61> £ 7^- ^ 2 ^A] oil ofl <4€- 3#^§ ^ -f-^1- ^^S. ^o)^ AH^olcf 



<62> c 7 -g- ^S*}^, #7l -g-^*}^ ^-71 ^111 ^-xi^l^(LYl) ^<H1 ^2 o.^^l^( LY 2) 

4 *fll -g-^ ^i^-(CEl)3}-, AV7I 42 -R-#*llfKLY2) *Hfofl 43 o.^^^( LY 3) 

A o Vj f *§#=M #71 ^^(INHl H^l ^^^d^(CE2A)4, #71 ^13 -f}-*l*)l 

#(LY3) #^f ^4 Aj-7] -g-^^q-(CE2A)3}- ^s]oi ^- 7 ] ^(OUTHl ^^o] 

3^r€ -g-^^-(CE2B)-§- i^H, #71 *1]1 -g-^^CCEl)^ *\°}4 ?]5llAlEjA t 
^*Rr ^12 -8-^^i^(CE2)-ir i^-*Vt}. 

<63> t L ^. t #71 -g^^g- #71 2fl3 -S-^1#(LY3) *H^1 44 $-&4^(LY4)4 

, #71 42 -gr^&^r (CE2)s\-B) *}o)6\] TlnflAlEH^^ ^<jRr ^13 -g-%=*l^-(CE3)# el 

<64> #7l 7^ ^-3). S^fe A o > 7l o.^^^ (LY1 )^ Aj-tLofl ^ ! 

(LGD^l *V^^ch] tg^sjoj <qjfol ^1^4 oj^s} ^! ^xl^^-(GEl)4, #7l 41 ^4 
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#(LY1):4 A]2 -&-3*ll#(LY2) *}°]°\] *fl2 ^*1#(LG2)2] ^^°fl tg^sq^ ^ 

*l^*r ^2 ^*1#^-(GE2)4, #7] -B-^^1#(LY4)^ *\)3 ^*]# 

(LG3)^ tH^ofi *§s§S)°] 9]^ 9] ^t)^^ <£^Q ^ 3 ^1^(GE3)^ i^tW. 



<65> uV^ol, i^cq q~tg 7<] oi ^ ^^-^-(distributed constant 

elemental ^fl^Sl^ #^(TRL)4, ^^^n^^Xlumped constant elemental Sfl^sq^ <#7] 

*IU Sl^(CEl) ^ #7} x\}2 -§-%=*I^-(CE2) Afolofl ^ ^ ^ 7H3flAl^^(c)# o]^-*]- ^ 

.5151*1, ojofl a. ^« -§-32}- Hj- ^^(Semi-lumped 

constant element HI ^fl^-S^-. 

<66> ^-71*1 £ 6 ^ 3E. 7°1) S.*\& cfltb 4 ^Hfe -g- -g-^^^-ol + 



<67> £ 8a, 8trb ^^ofl cfl ^ <^)X\^o]^. 

<68> £ 8a# #^}^ , £ #7j ^^(TRL)^r *fll -fr#*ll#(LYlHl S}^^ * ^Wlli 

^7} jis.711 ^£5le ^(meander iB^ (strip)e}-°l #7l 

(IN) ^ #^^(0UT) A>o}ofl <g;g^ ^^(distributed constant )4i7|-5L ^1^-^^ =r 91 
A. 
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(Attenuation Pole)^ ^^1* 3i$*t ^ &t}. 



<70> £ 8bl- ^-71 ^^(TRL)^r *ljl -fr^lfKLYlHl ^ 7]n*]Q^7} ZLS. 

711 31^ ^(stepped type)^ iB^^lo^ ^^£lal, #7l ^^(IN) ^ #^ 

^i^-(OUT) ^ol^l «^^^ £-i^dM-(distributed constant element)^. 



°1 31^^ ^H^Bfol ^E} ^s)-^. ^T^cfl^o] ^^ofl ^-ifl^-o] ^^11- 



<72> ojS}- hV^o} ^« ^ £ 9a>95 o]] JEA^ W><^ ^"Cf. 

<7 3> £ 9a, 9b^ Hk^l tcfs. ^-4 f-7>5]^.i£0]c]-. 

<74> i 9a# ^S^, #^*KTRL)£- £ 6^ TRLl Sfl^Jl, CE1 ^ CEl£- £ 6^ *fll 

(CE1) ^ *fl2 -§-^^^-(CEl)<^l zj-zf Sfl^^M, =LB)5L, C^r £ 6^ *fll -g-^^(CEl) ^ *fl2 
-g-^#^r(CE2) A}olofl TlsflAl^^^ tfl^cf. o|s>}- ^o), £ 9a o) £ 95o11 £ 

A]*}- ^ ^cd -f-4 ^Ei^^ -§-7l-S)S.olcf. 
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<75> 2E^. t= QhW . ^.3.^, £ 6^ *fl2 -g-^^^-(CEl) ^ ^12 -8-^^^(CE2)^ zj-zj- 
jl. CI, C2 31 L1-& £ 6<H1 JE^s} #^(TRLH1 tfl^ ^7>sJS.olcf. o^lAi, ^v 7 ) 

S^b £ 9b°l] -£a]^V ti >fif ^-o] K <§ ^c* ^.4 ^-c). 
<76> £ 9a ,9b!- ^ofl nf^ x>%^tg *)<^ ^ o] ^ ^ 

<77> £ 10^ ^Jlf ^E^ JL^ ZlEfl^olcf. 

<78> £ io<>\) ^AltV ^ riEflH^ tflsf 5.7GHz«- ^*}?]JL, H. $]2) JL^S\- 47]*}^ 

6.0GHz ^sj-^ofl tfl^ -S--n]--iH3(S21)£r 0 . 3dB^ 51 °J ^ ^ <&51, ^ cflgf 

6.0GHz ^sK^ofl cfltt ^>^-^(Sll)^r ^ -lOdB^cf ^-g-* ^ 

<79> SL^V, ^ ^.^ ^ofl o 1 ^ > a> 7 ] 5 .7GHz^ 2*> ^ 3*h 124 

^ tfl^ 11.4GH Z 2}- 17.1GHz°fl 27fl^ #3)^-(Attenuat ion Pole)°l ^3<H, Jl^^l 

*1^Ajo} sflli <y*M + olcf. 
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£4. 



<8i> *}<2f ^ ^r^o,] Xi-.fg ^^(Transmission Line)^ 7l 

3£fl^Ei» ol^>C^ ^S>711 f^t^-S^i , ^S^} 7>^^>J1, 7}3^2) ^^^7.}$. ^ 

<82> o]A o Vo| A^£. ^ aVtgo} ^ <>] A) A j c^ofl cfl A^ ofl ^--B^JELS. , ^ 

^l^o] ^*1 $33*1 
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1] 

Xl 1 -R-^lf^l <y^€^ ^ ^2ftAlEl^7> Jis.711 -g-XS]^ iS^«jos ^ ^ Jl , 
^-71 ^^(IN) ^ #^^i^(0UT) A>olo]l c^ig ^AI(TRL); * 



2] 

XU%H1 $Z<X>H, A oM -g-^^gr 

XI 1 -R-#X1#(LY1) *B*-X1 XI 2 -frSlXI#(LY2)«1| ^^£)J1, #7] 

(INH1 XI 1 -g-^ SH-(CEl); ^ 

A oM XI 2 -R-#X1#(LY2) *>^-^ 3#€ X|3 -R-#X1^(LY3H] #7l XI 1 -g-^ 

^•(CEl)^ A>olofl ^XM^(C)» $>£*M f ^-71 #^*i^-(0UTHl <£&o] 3 4=^ 

X12 -g-*g=3l^(CE2) 

"I- f^AS *>^r ^ ^B]. 
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3] 

#7l A}1 -H-^^1#(LY1)^ ^ofl A]l ^A%-<XGl)2\ ^i£o|l ^^s)c>l <2]Jf 3^ 

*lll ^^l^(GEl); 

#7l *fll ^n%-(Ul)^ A]2 -°r3l*ll#(LY2) a>°H 3^ *fl 2 ^^1#(LG2)^ tH^r^l ^ 
^A^A *l)2 ^*1^(GE2); 31 

#7l A}3 -°r*i*]l#(LY3)sl sHLofl aj^tg ^ 3 ^^^(LG3)^1 3H^°fl 
^4 ^13 ^*l*i^(GE3) 

1- 3 S.^}^ ^-§- ^As. ^ -f^ ^Ei. 



[^^*o> 4] 

#7l *fll -B-^^^(LYl) *1~M A}2 -?r*l*ll#(LY2Hl ^€ *fll -8-^= 

(CED; ^ 

#71 ^12 -°^1#(LY2) ^Jfofl *|]3 ^^^^( LY3 ) a o V«. <y^6fl ^^s]o] ^-71 

^^(INH <a#°l -g-^^^(CE2A)4, #71 ^H3 -fi-#*fl#(LY3) #^f Ej-^H # 7 1 

^-^^i^-(CE2A)3}- #71 # =3 (OUT) oil 3^ -g-^*I^(CE2B)# 

#7l *fll -§-^*I^-(CEl)4^ A>olofl ^sflAl^^l- *§^*Rr z\)2 

(CE2) 
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